~I .. 'hod
Thirty naive male hooded rats, approximately 90 days old, were used as Ss and maintained throughout the experiment on a 23 hr. food deprivation schedule.
The apparatus was a straight, black runway, 96 in by 5 in by 5 in. One door was located 12 in down the runway incorporating a "start box" and another door was located 66 in farther down marking the beginning of an 18 in "goal box," A partition was set 2-1/2 in in front of the back wall behind which was placed a glass food dish. One 97 mg Noyes food pellet served as a reward on each trial.
Prior to surgery all animals received 50 rewarded trials in blocks of five trials a day with a minimal 5 min. intertrial interval. Running speed was obtained on all trials. At the end of this preoperative training, the Ss were divided into six groups of five each matched on average running speed for the last day of training.
Four groups of animals were prepared by surgical techniques which were made by aspiration of neural tissue. These were:
Radical Bilateral Hippocampal group. Cortical tissue overlying the hippocampus plus dorsal, medial and ventral portions of the hippocampus was removed, Partial Bilateral Hippocampal group.
Only the dorsal portion of the hippocampus, plus overlying neocortical tissue, was removed. Bilateral Cortical Control group.
The neocortex overlying the hippocampus was removed and the lesion extended so that more tissue was removed than in the hippocampally lesioned animals. The hippocampus itself was notdestroyed.
Ablation Sham Control group. This group was prepared for surgery, but the brain was not damaged, Two groups were prepared for electrolytiC lesions while held in a Johnson stereotaxic instrument.
These were: Bilateral Septal group . Lesions were produced by passing 1.8 ma anodal current for 45 sec. through an electrode introduced according to the following coordinates: 1.8 mm anterior to bregma; 3.0 mm lateral; 4.5 mm below the surface of the brain at an angle of 25 0 toward the midline . Electrolytic Sham Control group. These animals were prepared like the first group but no current was passed through the electrode. Following a two week recovery period, the Ss received 45 retraining trials under the preoperative training conditions. On the day follOwing the start of retraining, the animals were given 10 trials according to the following schedule: Trials 1 and 2 (Nl and N2) were the same as previous training trials; Trials 3 and 4 (VI and V2) were given with two pieces of white poster board, 22 in by 4 in, attached to the sides of the runway near the "start box" door. These were the visual distractors; Trials 5 and 6 (N3 and N4) were standard trials like N1 and N2; Trials 7 and 8 (T1 and T2) were given with a flat metal rectangle, 5 in by 4 in, covered with fine sandpaper placed midway in the runway. This was the tactual distractor. Trials 9 and 10 (N5 and N6) were similar to N1. N2, N3, and N4.
After the experiment, the animals were sacrificed, their brains removed and embedded in paraffin. Sections were made at 20 ~ and stained with thionin or a luxol fast blue-cresyl violet counterstain. Examination of the sections for animals in the Radical Hippocampal group showed the entire dorsal and medial portions of the hippocampus were destroyed. In some animals the destruction reached into the ventral aspects below the rhinal fissure. All animals in the Septal group received extensive damage to that structure and in some cases there was extraneous damage to adjacent areas. However, despite this extraneous damage, all members of this group exhibited amazing homogeneity of behavior. Animals in the Partial Hippocampal groups were found to have suffered destruction of only the dorsal hippocampus plus overlying neocortical tissue.
Results
Two Ss in the Cortical Control group were found to have damage to the dorsal hippocampus, unilaterally in one S and bilaterally in the other. Both Ss showed behavior more typical of hippocampally damaged animals than of cortically damaged animals.
The effect of the distracting visual stimuli was determined by expressing the running speed of the distraction trials (VI, V2, Tl, T2) as a percentage of the preceding neutral trials (N2 or N4). The tactual distractors produced no significant differences among the groups. Figure 1 shows the results for the trials in which the visual distracting stimuli were presented.
All groups, except the Radical Hippocampal group, decreased their running speed on the first visual distraction trial (VI). This latter group showed an increase in speed that was significantly greater than the speed of the other five groups (p= .05). On the second visual distraction trial (V2) all groups with limbic damage showed significant increases (p = .01) in running speed over the immediately preceding trial (VI). The Radical Hippocampal group continued its increase in speed and the Partial Hippocampal and Septal groups showed significant recoveries from their previous distractibility. Although all three control groups showed some recovery on the second visual distraction trial (V2), only the Ablation Sham group I s change reached Significance (p= .05). The combined limbic damage versus control group effect is shown in the lower part of Fig. 1 
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The most significant finding in this study was that only the animals with extensive hippocampal destruction showed the complete lack of distractibility reported earlier. The other limbically damaged groups showed a quick recovery from distractibility but were similar to the control groups in their initial performance.
Animals with partial destruction of the hippocampus and the animals with destruction of the septal area showed greater recovery from distraction. Since these latter groups did show initial distractibility, it is not possible to apply the orienting response dysfunction hypothesis as a general explanation for the consequence of all limbic damage. Recently, Snyder & Isaacson (1965) have shown that lesions restricted to the dorsal aspects of the hippocampus fail to produce much debility when tested in two kinds of passive avoidance problems. The fact that septal and partial hippocampal damage did produce significantly greater recovery from the distraction, even though distraction did appear, suggests that different functions maybe involved in these different parts of the limbic system.
